Abstract. 2014 Iron has a very low solubility in copper (a few % at 1000 °C) as well as in the 03B1 solid solution of the Cu-Al alloy. We describe here the iron segregation modes which are observed during the slow cooling of the 03B1 (FCC) and 03B2 (BCC) solid solutions of CuAlFe alloys containing about 10 wt% Al and 4% Fe. At high temperature iron at first precipitates into 03B1 or r Fe; then at lower temperature iron-rich phases are observed containing also Cu and Al. Particularly, the 03B12 phase appears very quickly, and it is thought to be richer in Fe than the 03B1 matrix.
Iron is well-known for having a very low solubility in copper: from 3.8 wt% at 1094 ° C, it becomes almost negligeable at room temperature. Numerous studies of iron segregation in copper have been reported [1] [2] [3] and they have recently been extended to Cu-Al-Fe alloys containing up to 6 at. % Al, by Ishida and Kiritani [4, 5] .
Our study deals with Cu-Al-Fe alloys with higher aluminium content. The Electron Microscope observation of alloys with compositions close to Cu3Al and containing a few % Fe, reveals the existence in the a phase of numerous coherent and incoherent precipitates which are different according to the Al content. At the same time the corresponding electron diffraction patterns show many diffuse lines characteristic of precipitation and ordering phenomena. In this paper, we intend to specify the different segregation modes of iron in these ternary alloys, by means of TEM and EDS analysis. This work follows fondamental studies dealing with order-disorder phenomena in binary and temary Cu based allloys. Nevertheless it could also be of interest to pursue it on industrially used bronzes (Cu-Al-Ni-Fe).
In the composition range studied, the Cu-Al phase diagram ( Fig. 1) shows three high temperature equilibrium phases: the a FCC solid solution whose lattice parameter differs very slightly from that of copper, the disordered BCC 0 phase, and the ,81 phase which is an ordered form of 0 with a D03 structure (Fe3Al).
By quenching 0, the disordered 0' and ordered 0' martensites are obtained. Three equilibrium phases a, a2 et F2 coexist at low temperature. r2, whose composition is close to CUgAl4, has the cubic structure of f brass. The structure of a2 was described by Duval [6] ; the main feature of this ordered phase of L12 type is to exhibit periodic antiphase boundaries in the [001] direction.
On the diffraction patterns of Cu-Al alloys containing 5 to 10 wt% Al and cooled slowly (5 ° C/h) from 800 ° C, Gaudig and Warlimont [7] observed diffuse spots which they ascribed to the precipitation of small a2 particles in the a phase.
Considering the faintness of this diffuse intensity, Scattergood, Moss and Bever [8] questioned this interpretation and assumed a short range order in a.
In alloys cooled from 850 ° C at 15 ° C/h, Roland [9] obtained ordered domains of a phase with a basic reciprocal lattice plane very similar to that of a2, but which he supposed to result from a spinodal decomposition of a.
As for temary Cu-Al-Fe alloys, they have been little studied. Le Maitre [10] As far as our measurements could establish, iron seems be equally distributed in a and r2 (Tab. II). In the a phase two types of precipitation are evidenced by Electron Microscopy: i) A precipitation of cubic particles under 100 nm in size, incoherent with the matrix, and often very small (10 to 20 nm) (Fig. 4a) . This precipitation is important in C, though it varies according to the area studied; it does not appear in sample D. ii 
